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Abstract/Introduction

Methods & Results

PhLP-3 is a protein within the thioredoxin-superfamily, and found in eukaryotes of
ranging complexity. It has a central thioredoxin domain, containing the redox
active site. The thioredoxin domain is framed by an N-terminus triple-helix and a
short C-terminus tail. PhLP-3 is hypothesized to function as co-chaperone for the
folding of cytoskeletal proteins actin and tubulin. It has been reported that the
overexpression or the absence of this protein can lead to abnormal cell
morphology and cellular division in various organisms; however, the cellular
function of PhLP-3 is still undetermined. Our recent findings on biochemical
characterization on malaria PhLP-3 has led to the hypothesis that the protein
contains a thioredoxin domain, which harbors the redox active cite to facilitate its
function. We expanded our studies to homologous PhLP-3 proteins of human,
Drosophila, C. elegans, and Zebrafish. These have been proven through amino
acid sequence alignment to have highly conserved PhLP-3. Our experimental
results indicate that the redox activity is conserved between these diverse
species. Previously, our lab expressed and purified Plasmodium PhLP-3 in high
concentrations, but was unsuccessful in crystallization. It was hypothesized that
the inability to crystallize resulted from the presence of the 3 helices, leading to
obstruction during crystallization and resulting in precipitation. We therefore
truncated the 3 helices and worked to crystallize only the thioredoxin domain. We
believe that truncating this N-terminus helix domain will improve conditions for
crystallization.

4. RNA Extraction Protocol

1. Purification of Plasmodium PhLP-3

5. DmPhLP-3 qRT-PCR

2. PhLP-3 mutant flies are sterile
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Through the qPCR, data was
obtained involving the
expression of PhLP-3 in
wildtype, mutant, and
rescue flies. These results
were normalized to
GAPDH, the control for
the experiment. it was
seen that the mutant
samples had a significant
down regulation in PhLP-3
compared to the wildtype
samples. This down regulation was minimzed in the rescue samples, as there was
approximate a 25% return of PhLP-3 expression. Interestingly, the rescue flies are
known to have a fertile phenotype despite this incomplete return of PhLP-3
expression. This is being further analyzed using additional primer controls and
primer pairs in order to determine the mechanism of this phenomena.

Summary & Ongoing project
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Experimental Approach

3.PhLP-3 RNA expression in wt and PhLP-3 mutant flies
For the analysis of PhLP-3 expression in wildtype and mutant Drosophila, RNA is
being extracted from the gonads of both W118 and CG4511 Drosophila flies. The
mutant CG4511 flies are known to have a mutation in which the male flies are sterile.
The RNA from the wild type W118 Drosophila is also extracted as a control. The RNA
is extracted because it contains the genetic code for what will be translated into
proteins, allowing for us to study the expression of DmPhLP-3. The extracted RNA is
reverse transcribed into cDNA, where it is more stable than its RNA form and can
then be run with primers in the Real-Time qPCR in order to graph the amplification of
the targeted amino acid sequence. As seen below, the amplification of PhLP-3 is
down regulated for the mutant flies. This is seen by the exponential amplification of
the protein requiring more time. The more PhLP-3 available, the quicker the
amplification increases. We are attempting to prove that the sterility in the male
mutant flies is due to this down regulation of the protein PhLP-3. By determining the
three dimensional function of PhLP-3, it can help us to determine the cause of this.

• High concentrations of Plasmodium PhLP-3 (PbPhLP-3) and Drosophila
(DmPhLP-3) have been purified and delivered to Dr. Liu’s lab for the
crystallization process. The lab will continue to optimize the purification
protocol in order to generate protein crystals.
• Purified DmPhLP-3 will be used to generate antibodies for future staining of
Drosophila gonads with the combined work of Dr. Mierisch’s lab. Through this,
we are seeking to determine the function of DmPhLP-3 and discovering its role
in the fertility of Drosophila flies.
• Lastly, the lab will be beginning the cloning, expression, and purification of
human PhLP-3 (hPhLP-3).
• With knowledge on the highly conserved nature of PhLP-3, it is anticipated
that gained knowledge on its function will be applicable to numerous
organisms of varying complexity. We are excited for our continued
collaboration with Dr. Liu and Dr. Mierisch’s lab.
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